PATENT ABSTRACTS OF JAPAN 



(1 DPubiication number : 2002-008866 
(43)Date of publication of application : 11,01.2002 



(51)Int.CI. 

(21) Application number : 2001-117824 

(22) Date of filing : 1 7.04.2001 



H05B 33/14 C09K 11/06 

(71) AppIicant : TORAY IND INC 

(72) Inventor : KOHAMA TORU 
KITAZAWA DAISUKE 
NISHIYAMA TAKUYA 



(30)Priority 

Priority number : 20001 1 5393 Priority date : 1 7.04.2000 Priority country : JP 



(54) LIGHT ELEMENT 



A» j - x % ■ 0 y ft 



(1) 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light emitting element of 
high electric energy utilization efficiency, high luminance, and high 
color purity. 

SOLUTION: This element includes a luminous substance between 
an anode and a cathode and emits light with electric energy. The 
element contains a compound described as the following general 
formula (IX (Herein, A is a spirobifluorene skeleton, B is a 
fluorescent skeleton, and n is any natural number of 1 to 4X 
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CLAIMS 

1 . A light-emitting element having a positive electrode, a negative electrode, 
and a light-emitting substance held between them that emits light by application of 
electric energy, comprising a compound represented by the following General Formula 



(wherein, A represents a spirobifluorene skeleton; B represents a fluorescent skeleton; 
and n is a natural number of 1 to 4). 

2. The light-emitting element according to claim 1 , wherein B in the General 
Formula (1) is a fused ring consisting of electron-donating nitrogen and/or carbon 
atoms, 

3. The light-emitting element according to claim 2, wherein B in the General 
Formula (1) comprises a pyrrole skeleton. 

4. The light-emitting element according to claim 1, wherein the compound 
represented by the General Formula (1) is racemic form. 

5. The fight-emitting element according to claim 3, wherein the compound 
represented by the General Formula (1) is a compound represented by the following 
General Formula (2): 

[Formula 2] 



(1)- 



[Formula 1] 



) n 




(wherein, R 1 to R 26 each independently represent a group selected from a hydrogen 
atom; alkyl, cycloalkyl, aralkyl, alkenyl, cycloaikenyl, alkynyf, hydroxy], mercapto, alkoxy, 
alkylthio, arylether, arylthioether, aryl, and heterocyclic groups; halogen atoms; 
haloalkane, haloaikene, and haloalkyne groups; cyano, aldehyde, carbonyl, carboxyl, 
ester, carbamoyl, amino, nitro, silyl, siloxanyi groups; and ring systems thereof formed 
with a neighboring group). 

6. The tight-emitting element according to claim 1, wherein the compound 
represented by the General Formula (1) is a light-emitting material. 

7. The light-emitting element according to claim 1, for use in a display in the 
matrix and/or segment mode. 

[0028] 

As preferred examples represented by the General Formula (1) and (2), the 
following structures are listed, but not limited to. 
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[0030] 





10031] 

Any one of the compounds represented by the General Formulae (1) and (2) 
may be used as a dopant or host material, but the compound, which is superior in film- 
forming efficiency and highly fluorescent in the thin film state, is used more favorably as 
the host materia!. 



[0046] 
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[Examples] 

Hereinafter, the present invention will be described with reference to Examples 
and Comparative Examples, but it should be understood that the present invention is 
not restricted by these Examples. 
[0047] 
Example 1 

A glass substrate having a transparent conductive ITO film deposited to a 
thickness of 150 nm (manufactured by Asahi Glass Co., Ltd., 15 Ci/0, electron-beam 
deposition product) was cut into pieces of 30x40 mm in size and the substates were 
etched. The substrate obtained was ultrasonicated in acetone and "Semicoclean 56" 
respectively for 15 minutes, and then washed with ultrapure water. It is then 
ultrasonicated in isopropyi alcohol for 15 minutes, immersed in hot methanol for 15 
minutes, and dried. The substrate was treated with UV-ozone for one hour 
immediately before preparation of the element and then placed in a vacuum evaporator, 
and the apparatus was evacuated to a vacuum of 1x1 0~ 5 Pa or less. N,N'-diphenyl~ 
N.N'^S-methylphenylJ-l^'-diphenyl^^'-diamine (TPD) was first deposited by 
resistance-heating method as hole-transporting material to a thickness of 50 nm, 
forming a hole-transporting layer. Then, EM1 shown below was deposited as a light- 
emitting material to a thickness of 15 nm, forming a light-emitting layer. Then, 2,9- 
dimethyl-4,7-diphenyl-1,10-phenanthroline (vasocuproin) was deposited to a thickness 
of 35 nm, forming an electron-transporting layer, and finally, lithium and silver were 
deposited respectively to thicknesses of 0.5 nm and 150 nm, forming a negative 
electrode, to give a 5x5 mnvsquare element. 
[0048] 
[Formula 8] 
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[0049] 



The light-emitting element emitted a blue light having an emission peak 
wavelength of 434 nm at a high maximum brightness of 342 cd/m 2 and at high color 
purity, 
[0050] 
Example 2 

A light-emitting element was prepared in a similar manner to Example 1, except 
that the hole-transporting iayer was not formed and each of the TPD and the EM1 was 
deposited to a thickness of 70 nm. The light-emitting element emitted a blue light 
having an emission peak wavelength at 452 nm at a maximum brightness of 426 cd/m 2 
and at high color purity. 
[0051] 

Comparative Example 1 

A light-emitting element was prepared in a similar manner to Example 1, except 
that the EM2 shown below was used as the light-emitting material. 
[0052] 
[Formula 9] 



The light-emitting element emitted a light having an emission peak wavelength 
at 450 nm at a low maximum brightness of only 50 cd/m 2 . 
[0054] 
Example 3 

A light-emitting element was prepared in a similar manner to Example 1, except 
that the EM1 was used as the hole-transporting material and tris(8-quinoiino[)aluminum 




EM~2 



[0053] 
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complex (Alq 3 ), as the tight-emitting material. The light-emitting element emitted a 
favorable green light. 
[0055] 
Example 4 

A glass substrate having an ITO transparent conductive film deposited to a 
thickness of 150 nm (manufactured by Asahi Glass Co., Ltd., 15Q/D, electron beam- 
deposited product) was cut into pieces of 30x40 mm in size, and a striped pattern of 32 
stripes at a pitch of 300 p.m (blank width: 270 jam) was formed by photolithographic 
method. One terminal of the [TO stripe in the length direction is expanded to a pitch of 
1.27 mm (opening width: 800 \im) for easier external electrical connection. The 
substrate obtained was ultrasonicated in acetone and "Semicoclean 56" respectively for 
15 minutes and then washed with ultrapure water. Subsequently, it is ultrasonicated in 
isopropyl alcohol for 15 minutes, immersed in hot methanol for 15 minutes, and dried. 
The substrate was treated with UV-ozone for one hour before preparation of the 
element and placed in a vacuum evaporator, which was then evacuated to a vacuum of 
5x10" 4 Pa or less. The TPD was first deposited to a thickness of 100 nm by 
resistance-heating method. The EM1 described above was then deposited to a 
thickness of 50 nm as a light-emitting material. A mask having sixteen 250^m 
openings (blank width: 50 firn, corresponding to 300 ^im pitch) was then formed on a 
Kovar plate having a thickness of 50 pm by wet etching, and the mask was then 
adhered to the ITO substrate from the rear face with a magnet in the direction 
perpendicular to the ITO stripe under vacuum. Then, magnesium and aluminum was 
deposited to thicknesses of 50 nm and 150 nm, to give a 32x16 dot matrix element 
The element displayed characters favorably without crosstalk, when operated in the 
matrix mode. 
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